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Introduction 
The eukaryotic genome is packaged in the nucleus as chromatin. The basic unit of this DNA-protein 
complex is the nucleosome, which wraps 147 bp of DNA around a histone octamer. Nucleosomes 
play important roles in diverse biological processes that require access to DNA. Therefore, 
knowledge of the detailed organization of chromatin and its dynamic remodeling in terms of 
individual nucleosome positions is key to understanding how genomes are regulated. 
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We have generated high-resolution genome-wide nucleosome maps in fission yeast during mitosis 
and meiosis, using tiling microarrays and next-generation sequencing, to study the role of 
nucleosome organization in the regulation of DNA replication, recombination and transcription.  
• Most of the S. pombe genome is occupied by positioned nucleosomes and the nucleosome profile is largely conserved between mitosis and meiosis.  
• Nucleosome remodeling in response to transcriptional changes is limited to local changes at the promoters of specific genes.  
• High rates of transcription and antisense transcription are associated with delocalization of nucleosomes along the transcribed regions.  
• Ninety-five percent of the binding sites of Rec12 (which generates double-strand break sites (DSBs) during meiosis) overlap with NDRs. In 80% of the cases, these NDRs are also           
present during mitosis. By contrast, regions to which replication origins bind do not overlap with NDRs, although replication origins often colocalize with Rec12 in the same intergenic 
regions. 
Nucleosome profiling in S. pombe using tiling microarrays and next-generation 
sequencing  
Next-generation sequencing generates a higher resolution nucleosome profile than tiling 
microarrays and provides more accurate data about nucleosome positioning. Despite their lower 
resolution, tiling microarrays are very useful for mapping nucleosome-depleted regions (NDRs). We 
identified approximately 3000 NDRs in the genome, 80% of which were identical in mitosis and 
meiosis. 
Nucleosome profiles in mitosis (asynchronous exponential haploid cells) and meiosis (0 and 3 hours 
diploid pat1-114 cells) indicated that around 80% of the genome was occupied by positioned 
nucleosomes whose profile was maintained under both physiological conditions.  
Global transcription analyses revealed nucleosome remodeling at the promoters of genes expressed 
during meiosis (as in the case of zym1 in the figure). In general, remodeling was associated with the 
eviction or appearance of one or two nucleosomes in the promoter region rather than in long-range 
changes. 
High-resolution comparative nucleosome maps in mitosis and meiosis 
Nucleosome positioning is influenced by the rate of transcription and by antisense 
transcription 
The average nucleosome profile of genes grouped by their level of expression and aligned relative 
to their TSS showed that nucleosome positioning was co-directional with transcription. Poor 
positioning was detected on genes with very low rates of transcription. However, high rates of 
transcription also affected nucleosome positioning. We also found fuzzy positioning over regions 
that are transcribed from both strands. 
Nucleosome organization of intergenic regions 
Nucleosome positioning was fuzzier and less regular in intergenic regions. The binding sites of 
Rec12 during meiosis (data taken from R. Hyppa, G. Cromie and G. Smith 2008 PloS Genet 
4(11):e1000267) overlapped with NDRs. The binding site of Orc1 and Orc4 (two subunits of the 
Origin Recognition Complex) often mapped to the same intergenic regions than Rec12 but did not 
overlap with NDRs. 
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